INTRODUCTION
============

Myasthenia gravis (MG) is an autoimmune neuromuscular junction disorder which is characterized by fluctuating muscle fatigue and is frequently associated with other autoimmune diseases.^[@R1]^ Recently, MG has been reported to coexist with several other diseases.^[@R2],[@R3]^ However, up to now, there is no description of the association of MG with nemaline myopathy. Here we report a case of MG coexisting with adult-onset nemaline myopathy.

CASE REPORT
===========

The patient is a 55-year-old man. He had breathing difficulty and persistent bilateral ptosis since June 2007. Neostigmine test was positive. Laboratory tests revealed positive acetylcholine receptor (AChR) antibody. Computerized tomography (CT) of the chest revealed a retrosternal ovoid nodule with mild enhancement. These symptoms supported the diagnosis as MG. After treatment with pyridostigmine, prednisome, and azathioprine, dysphasia, dysarthria, and ptosis were mildly alleviated. Recently, the patient presented exacerbating weakness in proximal muscles of the limbs with obvious muscle fasciculation. He complained of chest distress and persistent ache in the left chest. The muscle strength of neck extensor was 4/5 (medical research council scale, grades 0--5) grade. Muscle fatigue was found in orbicularis oculi, bulb muscles, and proximal muscles of limbs. No muscle atrophy and muscle cramps were observed. Muscle fasciculation was observed in both quadriceps femoris. The patient presented mildly symmetrical hyperreflexia with positive Rossolimo signs.

The patient underwent a muscle biopsy in left biceps brachii. Modified gomori trichrome staining revealed numerous red rod-shaped bodies accumulated in 7% muscle fibers (Figure [1](#F1){ref-type="fig"}A). No inflammatory cells were observed in endomysial and perivascular areas. Immunostaining showed that the rod-shaped bodies had alpha-actinin positive reaction (Figure [1](#F1){ref-type="fig"}B). In contrast, actin and titin-positive grains were not found in the rod-shaped bodies. Ultrastructural examination revealed that the muscle fibers contained many disorderly arrays of osmiophilic oval or rectangular structures with 2 ends linking to sarcomere, which had the same electron density as Z-band. These structures mainly scattered in the sarcoplasm, occasionally distributed under subsarcolemma (Figure [2](#F2){ref-type="fig"}). No intranuclear rod bodies were observed.

![(A) Modified gomori trichrome staining indicated the red nemalines scatter in muscle fibers. (B) Immunostaining indicated that the nemalines in muscle fibers were alpha-actinin positive. Magnification: 200×.](medi-95-e2527-g001){#F1}

![Electron microscopy showed that muscle fibers contained many arrays of osmiophilic oval or rectangular structures. Magnification: 5000×.](medi-95-e2527-g002){#F2}

The written informed consent for the case report was obtained from this patient, and the consent procedure was approved by the Ethics Committee of Nanchang University.

DISCUSSION
==========

The simultaneous occurrence of both thymomatous MG and adult-onset nemaline myopathy is extremely rare. It is unclear whether MG is the cause or coincidence to adult-onset nemaline myopathy in our patient. Adult-onset nemaline myopathy has been described either as an isolated entity or as concomitance in association with virus infections or autoimmune diseases.^[@R4]^ Therefore, we speculate that adult-onset nemaline myopathy may be caused by abnormally immunological etiology. Inflammatory cells in biopsy specimens and improvement of symptoms after immunosuppressive therapies support our speculation.^[@R5]^ Our patient had obvious autoimmune disturbance, such as positive AchR antibody, acetylcholine esterase antibody, and titin body.

Nemaline is derived from the Z disc of striated muscle and composed of actin and alpha-actinin, but the detailed mechanisms by which actin and alpha-actinin form disorderly arrays are unclear.^[@R6]^ Anti-titin antibody is a sensitive marker of thymoma associated with MG in elder patients.^[@R7]^ Although we were unable to confirm thymoma in our patient due to his refusal to thymus resection, a mildly enhanced ovoid nodule at the posterior of sternum was found through CT scanning of chest. In addition, we found a high level of titin antibody in his serum. Thus we speculate that the pathological process in this case is as follows: abnormal autoimmune is associated with MG at the early stage; at the late stage, high level of anti-titin antibody destructs the sarcomere components, resulting in the formation of nemaline in affected fibers. This process corresponds to the worsening of muscle strength in our patient. However, nemaline myopathy is known to be caused by the mutations in at least 6 genes including ACTA1, CFL2, NEB, TNNT1, TPM2, and TPM3. Further studies are needed to characterize the mutations responsible for nemaline myopathy in this case.

In summary, we present the first case of MG coexisting with adult-onset nemaline myopathy. The clinical process reminds us to differentiate myasthenia crisis from adult-onset nemaline myopathy.

Abbreviations: AchR = acetylcholine receptor, CT = computerized tomography, MG = myasthenia gravis.
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